cow. ty/cystl 



(19)H*H»I1F/T- (J P) 02) & ^ # I* & 31 ( A ) <U)WIWW&*#* 

^P^¥8- 500622 



(43)&*B ¥J*8¥(1996)lfl23B 



\D 1 / 1 11 L.\_/l . 




F I 




PORT 5/14 


9267— 4F 






R 0 5 D 5/00 


B O420-4D 






7/0? 

1 JVC/ 


0420— 4D 






B 2 4 D 3/32 


9135-3C 






HO 1 L ZI/oU4 






?ffiB9$« *T t£33K) 


(21)fflH## 


*fflPF6 - 506309 


<7i)aaA 




(86) (22)mHIB 


¥f£54p(1993)8E2H 




7;*U*-S*S t^C'xTW 19713 


(85)«RXfiiHB 


^7^(1995) 2 /J17B 




-a.— *7— £ tfn— H 451 & 




PCT/US 9 3/0 7 2 5 6 






(87)ffl|R&IH## 


WO94/04599 






(87)g«R£|»B 

(3l)«$fcM£S#*t 


¥l£64p(1994)3/!3B 
9 3 2, 1 6 1 


(72)&3&£ 


l/'-'f >A— y A-f 17. 


(32)«5£B 


1992^83190 




19317 H. VyA->- 


(33)«itelfc£®B 


#H (US) 


(74)ft«A 


D — F 19 

it* -« 



(54) BMBOD**] »*H«/J^l'.*>h*3 , tliatfH 1 S# 



(57) BSKj] 

^fSWtt^Mlttxm X SMM?L\mms** .fc 
apxa<D*ffi*3E^L*«iBXH:W*/ty I* (10) ICHW 
S. *«a»**Ki3^«/hX^^>h (16) at^MtX'* 

-x (22) s^-rs, «fc©j«mMvxi/*>Hw* 
aan&KSH^HJyS'x (14) sn^-s. 
ferns? as) *£VftmMtzm&r*9mw&*rr*o 

JHHM»Xlol>h (16) ttBJ^ffl»^«*ii*nft:iK» 

i&t$:^iMX©»S;fcttv?n*MX*©». 




(2) ^¥8-5 00 62 2 

I. ijDx n D po^w«:^x.^^a a p-e> mtm^m^M^m^^^y 

h 'J ? 7><D±foKtetz'?X%%m^--^W.frZtlX^Z> i><0 0 

4. ^ 1/-A 1 Kt2B^ n a pK£^T, fIfai«5H^ h U ****** V9*#V v 

II. ^ V-J* 1 H^-?S^B D aH^v^T, TttrfBKfr^M^W > h#to 1 Aim** 

12. ^ u-a i n^-?^ n D D^*5v^T, ifoftmfr=?-W'b^\>>*y h<o'j?%< t i> 



(3) ^¥8-5 0062 2 

13. 9 I'- A 1 K#H!&D D pKj3V>-C, ffifEi^5H^/h^W > h^*< t ii 

14. * V-A 1 fct!H§£n D c l H33V>-C, H&fE&SHW^ I' ^ > > <^fc < ^ *> 

;W7;W=r-;W ^*?->\ *''je^-;nfn>J K> (polyvinyl pyrrolidone) 
, /\4 Kn^->xf;H:;vn-X (hydroxyethyl cellulose) % ^f-;v-fe;i/n- 
X, /\>f KD^D^^f^-feJi'n-X (hydropropylmethyl cellulose) „ 
^^.-^.^ ^. ;l/ ^ ;l/n _X (carboxymethl cellulose) % Kn 3r fcfJW-fc 
;wn-X (hydroxypropyl cellulose) , #ijr^'J/H (polyacrylicacids) , 
^'J7?'J^7 5 K (polyacryl amides) % # g jr.^- >■ ? >J n - ;w (polyethyl 
ene glycols) , #iJ/W Kn**/i-f JP7^'J9>f h (poly-hydroxyetherac 
rylites) % jftjft^ >S?*E^# (maleic acid copoly-mers) , #ijif 

uy^^-'yV (polyethylene oxide) „ js «t t^tf 'J t> V 9 > (polyurethanes) 

mKtetzZ, t<Do 

17. ^ U-A 1 i:t?Sp°(^^"C> MIE^D D p<75ff ?* s friaf^inw^±ll¥ffi 

is. ^ w-a 1 K'&iu&K&^x, m&ftmmimw oo ttm&m0>iR*&<> 

2 0. * l^-A l HfiHi£p Q pK£v>-C> mia^®* s ^J5"TO«t «9^:^v><iM*^o 

iDl»it & v * n ^ >f X <7>?# £ S P> Kffiz. Z> 4> <D o 

2 1. fcflHJ&iSfcfc^T, «rlBf^*ia3&«tt»<7>Jfl|X«jt«r'(ix.*» 



W) #^¥8-5 00 6 2 2 

<r>o 

>h£<o ****** c, **uc «t i9Mie^#T'^Mx^itrie^p D aoMfs^ffi 
^ffi£^;t& @aU$-^-r^> i><D\z&\,*x, 

®k »sr aim® 



(S) #SI¥8-5 0062 2 

27. * i^-a 2 6 K'&ojjm^&^T:, mm^^wi^^^ > K&flrsav* 
2 9. ^^^^^rsi&p^o^B^-^^^s-rs^^^J^v^ y 



(6) *8Sl¥8-5 0 0 62 2 

3 3. * V-K 2 9 K'&*>J5&\Z£\,*X, MtmMm<vmti&frKB £tt»t Sit 

34. 2 9 KiiB ^ft-?, ^i^^M^frifi^^^^^^-^^ife-r 



(7) ^¥8-5 006 2 2 

It M fr'T-m^ x.V*>Y t)%S Zfltzft tt&tf (polymeri c substrat 
e) k, %<?>$8:&&£U ! tem<DlomKML, #K#ag#7*^ X (device) ^ £ 

mm> ¥ia-fk (planarizing) £ J: ^^OfMtKffl^ £ 

(multilayer laminations) X It 3Mit Cst ratified substrates) 

Jl/"«y Ktf>fllWU *''Jf X--/»;-A (Pblitex Supreme) /N-y p-e > 
f7^x7ffl-a-7-^Df-il'tt (Rodel Incorporated) ^f>fU8g$tlT 

i/^Utt^ >fl|j& (vertical urethane structures)^ t>fl|j^ £ *IX^Z> 0 H 
SMS life* Tf&fc^ < , ^?LR-(?5**14*«*4o &Mfcj£13fgfm-eti. «l<7><fc 



C8) #^8-5 00622 

k & \ t * n n -c«f v * & r & o 

OteffXfiS*. ft £> ^^^5UO^a( f eatures)XiijDXffip^Cartifacts)<7)^^ 

-"9--rX<^rH#^ Cminitextureized)j K_hjc l^-^f^ft 

</>7t:iDX«3t^* 0 

inx«iiii, *KH»k ?L& it * ii^Mijn 

<fc^'J?A, # 9 X S^±^ ^A^t>Crouge\ £fcf fc * /i, -> ? a , 



(9) #^¥8-5 00 62 2 

*S»ittafe<&B5^«/Jvx. W y Y titzmfr^-? Y U y ? * (polymeric 

matrix)^ t>j£s 0 #*^«^x u> > h fi^x^-^. ^^ri"So ^ R D nli 

S^O-e^^o v h 'J y **£^£§!ip c n£tit;i&#3:|5gf 0 F 'j ? 



(10 > #^¥8-5 0 0 62 2 

*sju)1> (shell) ay'PKi t 1>-&frZ®<&m 0 

* ft pgr , i i i*« a lift *iB * j: vimw k mm-? *mnm**+* 

So Mfrpmfrx.U* y b *&t?ftnm<D-Ufr*Wa4k (texturizing) 
#i"*»iS£fltx.4KlB 0 ^vhij.^^^, **l-P*ij&«£HR*^-.*£;£ 



(11) #3l¥8-5 00 62 2 

m 2 i2*^Knr&ft£oSM3#4>«BfifiB« 

B 7 n-g->f XoatftS/ty KoaoURfltolKMBo 

B8Jii&8-8»£iB^ H7<7)/N'-y K^)J£^:aJ^»fSiBI* 
B9l**3&Wfcl»-r*#fi- (fractal) - K 

77. 

SraK^JP^-h (pcmmelgate) Ut^JUtf^'f ^OfitB&j^0"C<fe* o 
^ii 1 , 01-3, 5 -9*3*0*1 1 fclO, 110, 210 % 310^^^41001^^ 



(12) #^¥8-5 006 2 2 

Zti2>mgftM<D&ttt Ltffiv^iHt^o *3^<7)§£ D D n io#^t>fifc&flF 

gfilQ$tt, Mx.1*, 7^tf>^ (lapping) , spfi-ffc, ffifgXttfifc^?) <fc ? 

Uniroyal Chemical Co. ) TfifflK"CA^"C§ 4 T 3 J~7W (Adiprene) ;g<7)£ 
fi£^?<7) iH^'J^-f *7V9yfv#V'*- (polyether-based liquid 



(13) ^¥8-5 00 622 

urethane) tf^ £> £ *i & 0 fti Lv>^ v~fVHM -7- (liquid urethane 
) ttfi&Jt ~?m 9frb9. 3 96 ?W V -> T * ~ J* S ( f re e isocyanate) 

f^ny^V h$t (Anderson Development Co. ) #>£>£$;!$f fCurene 

442j iLTflf&UA^-c'S*. 4,4'-^i,y-t*X C2 -^no7i'J V 
( chl oroani line) ) ( TMOCAJ ) tE)SLtv^ 0 

h*>fliiciis #v tf— -^7^3-;k «k»j e.=.-/nfny k> (po 

lyvinyl pyrrolidone) > Kn^f->xf;H jvu -X (hydroxyethyl-cellul 
°se) % f-)\y-t)VU — X, /\>f Knynt'ji'^f (hydro-propylm 
ethyl cellulose) % # — tf^-z/j f ji/-fe;pn- X (carboxymethyl-cellulose) 
% -'^Kn#>'7'ot:jH:^n-X (hydroxypropyl cellulose) % ^'JT^'J)W 
$ (polyacrylic acids) , jK'J7^'J^7 5 K (polyacryl-amides) , 
f l/V^'Ja-^ (polyethylene glycols) > jtftj/^ Ka^->x-f ^7^ 'J 
7^f h (polyhydroxyetheracrylites) % jfg^ (maleic ac 

id copolymers) > ^ jl.^?- v y % *c -y K (polyethyleneoxide) % jtf'J«>V?> 
(polyurethanes) , £ <t Tf* fi b<V&&&to-£tf<£ i*i%> 0 SSfc/h x 1^ y h 16 



(14) ^?8-50062 

m&<Dt ZbUt L^Mk LT, MttfflL'hx-X'* y h 16<7)^^ (^150^ m 



(15) #3^8-5 0 0 62 2 

o 

E5fl^i*/hiw > hi6 , ^sgij^24na^2 s i *ifcjflEfl*?«>jvxw y his* 



(16) #^¥8-5 00 62 2 

m i 

SS^TfiJy^^fi, *^jl5CP p-e % 2997 :x - n - ^ ;u T v :/ > L— 3 
25 (Uni royal Adi prene L-325) jjfijx-f ^-)V^>yi/#'J y-^ 
768g ©TCurene® 442j (4,4'- j< ^ |/y-fx (2 -^no7-ij 

Tmocaj) i:fi#-r4ii:-cnft$*Lfco i^iajK-c, *yv*?y/&% 

mr< >M^iim 2 '^<Dmy h9Jy (pot life) ( RfiASJg^JfcJ ) 

£<&te#il£fBi*OW, ^^X/N*^-b;i/ 551 DE ( Expancel 551 DE) 
5Hr«<h*M(:®g;0«, M^MtDf-jPt (Rodel Inc.) <7)^i$|«$fS?^ 

& «t vu^m * m ^ + k ^r#a<j k&— k mfr~r *> tz 

ft 3450 rpr^n^^ fi^»*Mtt*!fJiFffi*^|IBKi%*<^^-^ Ffcf*3 *L % 
<7) — ;i> K^^(/> tn-;* * — y > ft (Koch Oven Corporation) ^ tU 

> ^^$*L^^p D al0<7)SJ^^7O' F (gg) C44i-cS#ft^-^/^ 

frf/^ ^fc^iBft-r* y K^ffiv^tifcBf, spffl-fk^s (^m -1 ) 

(Expancel) ®M^#ri s ffi*!>&£ fltc^O^ )\,W-<r)*7 V * y K (ES 



(17) 1#fj¥8-5 00 62 2 

. £ Uy>*«, itUi^^/^-fe^ (Expancel) $fc/h$c#?>$jES^#& 53 g tefflS 
M 2 

i^^-^v > U y ^^* s 2997 g <7)ji.- n--VJW Tv^PV L-325( 
Utairoyal Adiprene D-325 ) U ^ y £ 768g © I" C u r e n e • 442 MOC 

n^^y T> K 5 # Jl"X$fc (Air Products and Qiemicals Corporation) 

^P>rtlE"CA¥"C§4^ aS^MUT-b-f-V- r$*lfc**'J If - - ;P T ;U 3 - 

><7)T5. >M (MOCA anrimo groups) k<D&K&^fcfc<?>&K^ 3t*fl9^«Ky fcf 

M ft?"? hV?^^ #3625 g(07y7l/V L -213 (Adiprene L-213) £ 
930g ©rcurene* 442 MOCAj Z fCfl! 1 ©**t<!:^*tl 

^tt*Tig$H/i:ofi!tetWH (&2.5#) , -3,-3-^^^^^*- 
<D7 4>yxh*)-1± (Freeman Industries Inc.)^ £,-ffj SR-CA^ T 



< 18 ) #*¥8-500622 

« ^3F *7 r V y 9 X #2997 g ^ 7- -7 ■/ \, y L-325 ( Adi prene L-32 5) £ ^ 
a. - -» - v -*H/< z/stz. - 7 ^ 5 # (BASF ChenricalsCorp. 

) Xfi-A--»-v>-^^jc>r y<o s J-3-~-x.7 *r ^j] )UX$± (CAFChemica 
Is Corp.) ^A>rfrS£-eA^T§&. &9<r> sK 'J - - ;w fc: n >; 
<tft 30 ^raig^LTJ%S®^«5*^Sc<»:T^iS$*i/c. r Cu r e n e 

442MOCAJ (768 g) ##,212-22 F W ^- C ^ $jL> tf- 

W 5 

i^fr^-v r 'J ,y^;* > #3625 gcr> [Adi prene L-213J $>930gc7) fCuren 
e« 442MOCAj tig^S d <»: "Cm^itfc. ffi«fK«Hg©|Uk 65g©fife x 

Kn^rvjc^-;Hr;i/n-X ( h ydroxyethyl cellulose) f 

^^tt (Union Carbide Chemicals and Plastics Corp.) rfJIg-CA^-C 
>U&!%)b titzo /\>f Kn#->xf;Hr;vn-X (hydrox 

yethylcellulose ) li^fc^J^^fcteT** 



(19) -5 00 6 2 2 

$f*L<«U iPX^&28tf|&0.:iiiin^:& i O^M^S£fg-CfflPfi£&fj\ & 
lnrot&l 0"»ni:OW<^a?$Sr^-r^o JllX«jg28^s^ i <^Tj-ft (fi- 

rst dimension) X*~mfr3-fflL'\-z-V* V Y 16(W:$ii#<O#jl 000 f&<fc t) 

(7>*<j2000f£j; ^/h$v^?§rtts;t fc$f£ Lv> 0 
0 5 t 6 "C^: & il < £ *L& £ 9 fc> f^^ffi^i^lOOO^mi: 5 f™<7) W <7) if® & 

^ = - ^ X(7)?f^g k j& DT±i£ L£ <7> *-g-|>tt^<7)^- ? - y XT^X § 

v^n-9--<X(7)?fi3«]:a f ^^*-rX(7)rf li^>9> #fg % fc^fc 

i^lx-^DX^J: 9 ^AM^^tPXfti5j:a f ^^^^^$n<7)a^>5:^<7)^jsfe 



(20) 1$St¥8-5 0 0 6 2 2 

M 6 

£ £ i: «fc V) , @5^P>8 <7)^-Tf^ltffil8* s ^0glJ S *lfc 0 S^^JglJXA (9ang 
ed cutting tools) & « (serrated teeths) *«SMPBM# 

»tfc*lfc#&£J9J=r-A (ccmbs) «-ttSt*©7 7>f^S^ f^*ifil8*3f 

Mo /< ? - > k jpx-r & <?) ffl ^ h it o 

»t^tlTl-397nm (0.055" ) <7) tf y f- 4^*^ U ^fl^fl^m 1*0.35 
6tin (0.014" ) <Z>i£ »<&^tfcttl8 6 fcjj* 3*1**3 K©ft 
§t|6l^ot60jtO^*»o^ £«fcCB#C (buttress thread) x-&& 0 

M7 t 8 ^$*LT^4^ft-?-r^n-9->f X<7)?f 28j^ 5^ *«±"C 

JHX?tLT> <H0.813trm (0.032" ) £ J; ^ £ 0.635mn (0.025" ) (7??f ^^po^ 
SLVmfr&ftV) „ ^<7)?#IC J:oT6.35mn (0.025" ) ?>;&DIfl|jl280«jgae> fcjt* 

O 

^jlOOO^ m £ 5""K7)Mtc^,Si|ii^^ri-&JnXfl|iS 28 ^-^tp< Xoff £ 

fllx.*i £ tni, £FiL<Ji> 5 9u*)ryf X<7)?#ii^Ml8x<7)#M-^^- 
y<D : &#l~Ctthti2> i><7>t-T&o ritilitS [~#JtV^ - > (fractal patt 
ern) j £ tfu iDX»it*«fflS^^44KaillX*jt*^ri-*RtS^^-^** 
^i"*o #Hv\* ^-^IJ, 37^ T>f 9 > K T > K W * (Koch Island 
& Lake) #>$v\' ^ — y <n^fz./* — 7 > K (Gosper Island) ( [Gosper 

pattern] ) (H9fc^3*ii) WJ: ^ ^i^WXli^ilM^S (mathemat 
ical formulas) \z£V)tt&Zt ffX" £ 2> 0 ^^Jt-tr^WCiiR^ 
•fctf ^ *f--X fl/vx (treamas) < £ fc^o, 

fttf L<li> #^?->iii|Ut (chaotic) Xityy V &?l£<hi~*o 



(21) #3?¥8-5 00 62 2 

£4^ &t>&£U £ X-&m&im°-45*™ (0.018" ) t#j0.127mm (0.005 

* ) OT<7>*I£*#o$£$j)t!ji-;g> J: i KMftZtitio ^t^X(7)|li± 

&L£=f y 9 > K T> K (Koch Island & Lake) ^jf** - > 

7^f7> K (Gosper Island) g£j£-c*o fc. #tfv<* - y<&\t V 

#m^^fI«r^C^i6(c, tern'MB® (adhesive mask) K±fc1tj&vfcrt: 
o £<0gM*»jR«&liF|l$t: % ffltO»K*3»i-4#ISiv-f (attendant minor 

•y- (mesa) j /^-y^UffilSnffl^f) tSit^T|^, 0 «ittf, ft*<7) 

81-3 K£v>t\ Kfcfl^-r h 'J y ? xl4*ffix_Z>$k&lOX 

^^ft(ii&n D pl0Xli 110(7)^^^18(7)/^^ < t fc-^fl.^ S^lOXli 110<7)^ 



(22) #^¥8-5 00 6 2 2 

k 12(7)^® i8^,s^^^^ 7,<7)UMt <r>mw}&f&xmm s n& ko*i 

, alj^ffi24<7)-^^sgai?tl> 11)^^24(7)^0: > ]sl6^?OTj^tL^^Z 

M Iff LW / Ngffi 1 8£BJ&-r«5><> %ot, «f x^iii 
KJi^K^i i#x.fc*u BSffi***^ tSt>*L4o 



(23) #f*¥8-5 00 62 2 

h*WPi-*S»»ia/hil^^ ^ h 16<7) -> ^ ;w 20^.^0-^^ 

)v20\t^:<r)— gkWm 1 1 "CSfffi-C^^tLTv^lI^^fe-e (cambined) ;w 
^-v 3 > (pornnelgation) ^j; XflLmtf&W. IKX *) ?L^»fe# £S30|i 



(24) ^¥8-5 00 62 

<num*z<7)£ $ KQ&zmRi Lrmt-t zio&z&m-t & z t a«ay»-e s * 



[Hi] 



FIG. 1 

18 ,15 ,18 



5 16* 16' 



(25) 1$ft¥8-5 0 0 62 2 



[H2] 




[H4] 

iH 
it 



(26) ^^¥8-5 00 62 2 

[H5] 




Fl G. 5 

[0 6] 




FIG. 6 2'° 



(27) ft^f 8-500622 

[H7] 



[@8] 




FIG.8 



* 



(28) 



#ft¥8-5 00 62 2 



[010] 



it 





(29) 



^¥8-5 00 6 2 2 



[IEI9] 



Fl 6. 9 



410 



(31) 



*JSt¥8- 5 0 0 6 2 2 



INTERNATIONAL SEARCH REPORT 



PCTrtJSf3«7254 



A. CLASSIFICATION OF SUBJECT MATTER 

EPC{5) -.Please See Extsa Sheac 

US CL ;Pb*»e See Extsa Sheet. 
According to iaUrnalnal Patent Chtrificwlie* (IPC) or to 



S. FIELDS SEARCHED 



Mmirouu •oeiwmiaCMn teafobed (cUtatfeetko *j*etm followed » j th— ificatiow aymbofe) 
U5 = 42aVUl , U3, 147, 323, 327; 51/296. 2«, 303, 303; 437/225; 257/611; 427/1 SO 



n to die extent that audi obevacnta are Included in the Odds 



Etecwonto dm bate amyitod dMring the gaernatioral scarce (name of data 
APS-U.S. FATOTTS TEXT SEARCH 

HOLUDWOOA) MICROSPHERES AND (A8RA5JVE OR GRIND? OR POUSM7) 



practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



OtaftVon of 



witk indication. \ahete appaqpriate, of the refcvu* 



ReemaittclunNo. 



US, A, 3,928,949 (WAGNER) 30 DECEMBER 1975 Figure 
2, column 5, lines 20-25 

US, A, 4,799,939 (BLOECHER) 24 JANUARY 1989 Column 
2, lines 5-15. 

US. A. 2,806,772 (ROBIE) 17 SEPTEMBER 1957 Figures 2 
and 3. 

US. A, 4,927.432 (BUOiNGER) 22 MAY 1990 Column 1, 
lines 10-40. 



1-36 



1-36 



18-23 



25, 36 



□ 



•/BoaC. (Q See f»tMC family 



•tr 



iSh vfMnAf e^ai 64mmvS 



Due of the actum completion of the atemtaaaj 
07 September 1*93 



Nwne and imUkii address «f tha ISA/US 



Bon PCT 

Wa*M|U», DjG 2(931 
gscajejle We. NOT AJTLjCABLE 



Fbnn PC7/13UU110 (second vhcctXJuiy 1992)* 



Date of mailing of tee mtereatmoai seateft report 



off* 



WILLIAM WATTOH3 
Tetepfccec No. (703) 3taV23St 



(32) 



- 5 0 0 6 2 2 



INTERNATIONAL SEARCH REPORT 



brtcnatioMi applksbi 




PCT/USWAT72S6 








Form PCT/BA/210 (am ahcnXJa), 1992>* 



(33) 



#Sl¥8-5 00 62 2 



7P> b^-z/o&tz 

(81)*g£@ E P (AT, BE. CH. DE, 

DK, ES. FR. GB. GR. IE. IT. LU. M 
C. NL, PT, SE). OACBF. BJ. CF. CG 
. CI. CM. GA. GN. ML. MR. NE. SN. 
TD. TG). AT. AU. BB. BG. BR. BY. 
CA. CH. CZ. DE. DK. ES. FI. GB. H 
U. JP. KP. KR. KZ. LK, LU. MG. MN 
. MW, NL. NO. NZ. PL. PT. RO. RU. 
SD. SE. SK. UA. VN 
(72}5m% P^-y *> 3 > x^. 

ryy^i t^^xtm 19702 

17 

Tjtyx&mm f^^rw 19709 

257 

(72)^* ^x>-fe> x;!^ ^ijta 

ryy^jRH fv^^Tffl 19720 

X;*~+* fWfa#>« 
325 

(72)^HJ^ rtT4l/iJ- Vj'JTJ* TA- . 

TJVX&mW T7^7W 19713 
X^.-?-* -^U-»yp-K 451 



